Characterization of a developmentally transient adrenergic depolarizing response in cultured locus coeruleus neurons.
The effects of iontophoretically applied noradrenaline have been tested on intracellularly recorded locus coeruleus neurons grown in explant cultures from neonatal mice. In addition to hyperpolarizing responses mediated by alpha 2-adrenergic receptors, as observed in locus coeruleus neurons in vivo and in brain slices from adult animals, alpha 1-mediated depolarizations were observed to succeed the initial hyperpolarizations in some cultures. It was shown that the depolarizing responses were only present in younger cultures, i.e., less than 26 days in vitro. In cultures less than 20 days old, all cells displayed the biphasic hyperpolarizing-depolarizing responses. Both components of the response appear to be direct, since they were present when synaptic transmission was blocked by including tetrodotoxin or by altering divalent cations in the perfusate. The depolarizing responses were frequently reduced in solutions with altered divalent cation content, and this might reflect a calcium dependency of this response. The hyperpolarizing and depolarizing components of the responses to noradrenaline were progressively blocked by increasing concentrations of the selective antagonists yohimbine and prazosin, respectively, in the dose ranges of 100 mM - 1 microM (yohimbine) and 20-200 nM (prazosin). Recent results from electrophysiological studies of locus coeruleus neurons in brain slices suggest that similar changes occur in the animal as well as in culture. It is possible that the transient depolarizing responses reflect a developmentally important enhanced responsiveness of locus coeruleus neurons during the early postnatal period.